Mathematical models play a key role in the control of malaria. Koella and Boete (2002) derived a model where humans move through multiple Susceptible Exposed-Infectious-Recovered (SEIR) stages, where a history is kept of previous infections. They include a sub model for the mosquito population with subdivisions for juveniles and adults. They used the steady state value for the adult mosquito population, from this sub model, as the input into their model for malaria transmission. They introduced dependence of the parameters for the mosquito population sub model on an environmental parameter (eg. temperature or rainfall) and calculated the dependence of the reproductive number, for the full malaria model, on this environmental parameter.
II.
Role Of Mathematical Model It is important to establish the transmission dynamics of an epidemic in order to understand and predict it. Mathematical models are particularly helpful as experimental tools with which to evaluate and compare control procedures and preventive strategies, and to investigate the relative effects of various sociological, biological and environmental factors on the spread of diseases. These models have played a very important role in the history and development of vector-host epidemiology.
Several authors have used mathematical models to analyze the transmission and spread of malaria. Mathematical models of malaria transmission that include both mosquito and human populations have been reviewed and discussed in detail by various authors. Nedelman (1985) , did some further work on malaria model of Dietz et al. (1974) , and showed that the "vaccination" rate depends on a pseudoequilibrium approximation to the differential equation describing the mosquito dynamics in the malaria model. Nedelman surveys various data sets to statistically approximate parameters such as inoculation rates, rates of recovery and loss of immunity in humans, human-biting rates of mosquitoes and infectivity and susceptibility of humans and mosquitoes. Dietz et al. (1974) proposed a model with two different classes of humans: one without immunity to malaria and one class with some immunity. As the non-immune class falls sick, some people recover with immunity. The immune class can get infected, but does not fall clinically ill and cannot be infectious. The model by Dietz et al. (1974) Castillo and Ferreira (2000) use the model by Yang (2000) to study the effects of global warming. Using the estimated increase in temperature of 1.00C − 3.50C by the year 2100, they show that it is possible in some areas of the world for O R to increase above 1; for areas to change from a stable disease-free endemic state to one with low levels of endemicity and for other areas to change from low levels of endemicity to high levels. They, however, conclude that economic and social effects are still more important than temperature effects and a good health care system with good malaria control techniques can overcome the negative effects of an increase in temperature.
The model for malaria transmission that we modified is an extension of the equations introduced by Tunwiine et al. (2007) . In the Tunwiine model, humans follow an SIRS-like pattern and mosquitoes follow a SI pattern, similar to that described by Yang (2000) but with only one immune class for humans. Humans move from the susceptible to the infected class at some probability when they come into contact with an infectious mosquito, as in conventional SIRS models. However, infectious people can then recover with, or without, a gain in immunity; and either return to the susceptible class, or move to the recovered class. A new feature of this model is that although individuals in the recovered class are assumed to be "immune", in the sense that they do not suffer from serious illness and do not contract clinical malaria, they still have low levels of Plasmodium in their blood stream and can pass the infection to susceptible mosquitoes. After some period of time these recovered individuals return to the susceptible class. Susceptible mosquitoes get infected and move to the infected class, at some probability when they come into contact with either infectious humans or recovered humans (albeit at a much lower probability). Both humans and mosquitoes leave the population through a density dependent natural death rate. This allows the model to account for changing human and mosquito populations. Variations in mosquito populations are crucial to the dynamics of malaria, and constant population models do not account for this. The model also includes human disease-induced death as mortality for malaria in areas of high transmission can be high, especially in infants. In the modified model, we aim to capture some of the more important aspects of this epidemiology while still keeping it mathematically tractable. One of the major important factors that we include in the existing model is vaccination in order to determine its impact as a control measure for the spread of malaria. Vaccination: The introduction of a vaccine or serum into a living organism to confer immunity. 
DEFINITION OF TERMS

III. Parameters And Terms Of The Model
We assumed that all infected human who recovered are moved to the recovered class and vaccinated human have temporary immunity that expires over time and again become susceptible, hence by including a vaccination parameter, "  " the above model gives the modified model below
The modified model equations in proportion We recall from the previous chapter the equations for the actual population.  dt Now we intend to analyze and investigate the existence and stability of the associated equilibrium points. Assuming that all the parameters are non-negative, and solving for the equilibrium points by setting the righthand sides of equation (3.1.18) -(3.1.20) to zero, the system takes the form as shown:
In the absence of infection,
Hence the model has a steady state, 0 E called the disease-free equilibrium points, where
Stability of the Disease Free Equilibrium Point
To establish the stability of this equilibrium, the Jacobian matrix of equation (3.1.21)-(3.1.23) is computed and evaluated at 0
At the steady states of the model, the Jacobian matrix at E is given by 
IV.
Conclusion This study modified a model of malaria formulated by Tumwiine et al. (2007) by including a vaccination parameter,  . Analytical study was carried out on both models using the method of linearized stability and the results showed that the disease-free equilibrium points are locally asymptotically stable for the modified model. The analytical results on the modified models revealed that eradication is possible with a combination of both treatment and vaccination as a new control strategy.
